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© A recording medium (25) is provided which comprises a base sheet and an ink-receiving layer on at least 
one face of the base sheet, the ink-receiving layer containing at least: (i) polyvinyl alcohol or a derivative thereol, 
(ii) polyalkylene oxide or derivative thereof, and (iii) a hydrophilic acrylic resin composed of a copolymer of a 
first vinyl monomer having a cationic group with a second vinyl monomer having a hydrophobic group. A 
recording method is also provided which employs the above recording medium. 
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BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to a recording medium, particularly to an ink-jet recording medium. The 

present invention also relates to an ink-jet recording method employing the recording medium. 

Related Background Art ' * ' ; \ _ \ 

70 Various recording (mediums are used for ih^-jet- recording, jricluding coated-paper sheets, glossy-paper 
sheets, OHP-recording films (recording films iof overhead, projeciors), etcr An ^example of the coated paper 
is the one disclosed in Japanese Patent Publife^t^" 1 ^ paper sheet and a 

coating layer composed of fine powdery siiicari n$Ca^ - as ' .polyvinyl alcohol. An 

example of the glossy paper is the one disclosed in- Japjanese Patent Publication No. 3-25352 which 

75 comprises a cast-coated paper sheet and a surface., lavjer cofnposjed of polyvinyl alcohol of a saponification 
degree of 50 to 90 mol% and a crosslinking agent. : An example of the OHP-recording films is the one which 
is disclosed in Japanese Patent Application Laid-Open No. te'0-220750 which comprises a polyester film and 
a hydrophilic surface layer composed or a water-soluble polyvinyl alcohol of a saponification degree of 70 
to 90 mol%. 

20 With improvements in performance of ink-jet recording apparatuses in recording speed, multiple color 
recording, and so lorth, the recording medium therelor is required to be improved to have the properties 
below simultaneously: 

(1) The recording medium has higher ink-absorbency (a larger ink absorption capacity, and quicker ink 
absorption). 

2t (2) The recorded dots have high optical density with definite circumlerence. 

(3) The recorded dots have a shape approximate to a true circle with smooth circumference. 

(4) The recording medium changes little its properties and does not curl with changes of temperature 
and humidity. 

(5) The recording medium does not cause blocking. 

30 (6) The recorded image is stable and does not deteriorate in long-term storage (particularly under a high 
temperature and a high humidity). 

(7) The recording medium itself is stable and does not deteriorate in long-term storage (particularly 
under a high temperature and a high humidity). 
OHP-recording sheets are additionally required to have excellent transparency. 
3b These required conditions are inconsistent with each other, and prior art technique does not give a 

recording medium satisfying simultaneously the above required properties. For example, the above- 
mentioned recording mediums of the prior art, although they are acceptable in the recorded dot shape and 
anti-blocking properties, do not have sufficient ink absorbency, causing disadvantageously non-fixation of 
excessive ink, at regions where a larger amount of ink is deposited, to give rise to image disturbance and 
40 irregular image density, and in particular in color printing to give muddiness of color at the border of 
different colors. 

With the progress of ink-jet recording in recording speed, recording density, and color printing, 
deterioration of image quality caused by insufficient ink fixation has become a serious problem. 

The recording medium described in Japanese Patent Publication No. 3-29596, which has an ink- 
4b receiving layer mainly composed of polyvinylpyrrolidone has relatively high ink absorbency at a normal 
temperature and a normal humidity, but has disadvantages of low ink-drying speed and liability of blocking 
at a higher temperature and a higher humidity; and low resistance to scratching owing to low mechanical 
strength of the recording surface. 

The recording mediums having an ink-receiving layer composed mainly of polyvinyl alcohol as 
so mentioned above as the prior art, which are satisfactory in anti-blocking properties and the mechanical 
strength of the recording face, have disadvantages ol deterioration of the recording medium to cause 
decrease of ink absorbency. and deterioration of an recorded image such as feathering of ink dots and 
lowering of sharpness ol c recorded image during long-term storage at & higher temperature ana a highei 
humidity. 

55 



BNSDOOIU <$'■ 06;i4?84Ai 



EP 0 634.284 A 1 



w 



75 



20 



2b 



SUMMARY OF THE INVENTION 

c The . Resent invention' 'intends, to p/o vide , a recording medium which satisfies the aforementioned 
requirements simultaneously and.consi^tently, particularly Jo provide ; a recording medium which does not 
deteriorate inherently and does not cause : deterioration of forded images thereon even at a long-term of 
st § ra 9 e , at a n '9h temperature and a^high humidity. , T ): ^ 

,;-THe present myentipn f „al^ provide,' an ink-jet recording method employing the above 

recording medium..,. , ■ ' " ^ • ^ 

The. recording medium; qf the present inyentipri . comprises^ baseiheet'and an' ink-receiving layer on at 
le^st.one face of ; m^,basje^s^ . ' 

'(i) polyvinyl ai^ M : y 

(U) polyalkylene'pxide^^ ^r° C ^ ^1^7 r' 1 ' 11 . , ".V"^. 1 

.(iii) a hy^rophiiic a^yli^ pp^oiy.njje^ monome^haying a t cationic grpupT 

with a second vinyl monomer having a hydrophobic group. " % ' ' 

The; recording, method, of the present^inventton enppjoys.the a .boy % recording medium,,. ! \ "\ V ' 
In preferred; ^nib6diments ; of. r the ' recording 'ye&ym^ol the" present invention^ the .material " (ii) is 
contained at a content of ; frpm 2 \o j|P,,% py, wejghj, in^th^ Jnk^r,e.c^v4ng' layer! ^e material, (iii) is contained 
ata r; coment : pf.f ( rom. 5 l0 to 4Q w.eight in, the ink-receivin^la^ran^eROxy. compound is contained at a 

content of not less than 0.5 % by weight in the, ink-re^ceiying ^ a plastic film. " . ^ 

BRIEF DESCRIPTION OF THE DRAWINGS ' '"' ' ' : ''^ " ' ' " " " ^'^ ' ' V 

Fig. 1 is a cross-sectional view, along an ink flow path, of a recording head of an ink-jet recording 
apparatus. ;; ' ' '- y 

Fig,, 2 is. a cross-sectional view, perpendicular, tp. an.jnk ,flow,path,, of a recording head of an ink-jet 
recording apparatus. . . s u ' " " ^ r " . "/ ' ^ ' ' 

. Fig. 3 is a perspective exieen.al^iew. of a. multiple WeWd Employing, a plurality of ..hea'ds shown Jn- Fig. 1 .1 
Fig. 4 shows an example of an ink-jet recording a pparatus. . \, * 1 ' ' 

30 DETAIL E P QE SCR I PTJO N OF THE PRE FE R R E D ,E M BODI M E NTS [ 1 - Vl.V ' ' .*'> 

In investigation by the ! inventors' oi the present ' in ve^on, 1 fo|' development of' novel recording paper for 
ink-jet recording, and transparent Jilms ,.fprU recording; medium, coated with .the 

aboye-mentiqned^compositjon to.haye,exJremely high ink absorption capacity to give sharp dots 

to have excellent anti r blpcking,p { rpp.erli t es, 0 to have, itie^prppelcties^depending .little on temperature^humidity ' 
cond.tions;. jo. be stable ^ temperature and a high humidity; and- to be 

capable f Qf forming, )S tabJe ; ^^ and high.humidity conditions inlWg-term 

storage ; Jhe. present, indention has ^.been\accomplish^cl, I on the^basis of the above findings. 
. The, present indention js„described in more, detail' by^ reference to' preferred embodiments!,' . .. ' 
The polyvinyl alcohol, which is the above first material employed for formation of' the ink-receiving layer; 
of the present invention, is, prepared ,by ; saponification qf.a, vinyl, acetate } homopolymer with . an. acid or an 
alkali to a desired saponification degree. The derivative /of .the, polyvinyl alcohol includes modified polyvinyl 
alcohols derived, by.saponification^a copolymer of vinyl acetatelwith vinyl chloride, ethylene, maleiq acid, 
itaconic acid, t: acr.ylic acid, dimethylaminpethYl ; ( m e|hacry)ate ; or quaternary derivative thereof, and the like- 
reaction products produced by reacting polyvinyl alcohol with, a compound reactive to the hydroxy!, group of 
the, polyvinyl .alcohol^ mpjecule such as melamme' resins, isocyanate compounds, aldehydes, epoxy 
compounds,, boron-containing compounds, . and chromium-containing, compounds, e.g., polyvinylaceta! 
polyvinylformal, etc.j , u .. ..... _ . .. " 

The saponification degree of the above poiy vinyl alcohol is preferably in the range of from 77 to 99 
so mol% >; ^ Outside <^ ,range, ,the ; capacity of. aqueous ink. absorption of the ink-receiving , layer is low and is 

not preferred.. . ; ... t t • 4 . ^ 

: . The polyalky;iene pxid^^ employed for jormation of the ink-receiving 

layer ot the p.esent invention. .£ a polyhydroxy compound derived by addition ot ethylene oxide and/o. 
propyJ (? ne ;: ox ; ia;e :( tp..a com hydrogen .groups m the molecule.. The 

55 cqmpou^ includes .ethylene" glycol, Methylene glycoL 

tri^thyleoe glycol, Rropylene.glycpl.^dipropyjene glycol, X,4rbutanediol, 1 ,6-hexanediol] tetraethylene gfycoj 
polyethylene, .glycol, : . polypropylene, ^.lycpl, : .prppylamjne,.; buiylamme, ,'octylamine, cyclohexylamine! 
bisphenol A ; glycerin,.^ ,trjmejhyJplpropane; :iir .monoethanolamine, - diethanolamine'.: 
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triethanolamine, isopropanolamine, and the like. 

The polyalkylene gfycol derivative includes reaction products of the above polyhydroxy compounds with 
a compound reactive thereto. The polyalkylene-glycoT derivative Has preferably a weight-average molecular 
weight of not less than 20,000. The one v having lower molecular Weight exhibits adhesiveness after formation 

5 of the ink-receiving layer, and is liable to cause blocking. ' " : *' J,Jl " 

Particularly preferred compounds in the present invention are polymers havfng a weight- average 
molecular weight of not lower than 20,000 which are derived' by reactibn of the 7 above polyhydroxy 
compound having a weight-average molecular weight of 1,000 or more with a polyvalent carboxylic acid, or 
anhydride thereof, or aMower alky I ester thereof. ! The ^jpdiyvaTeht fcarboxyfic'acid to be reacted 'with' the 

io polyhydroxy compound specifically included maid hie' acfd; maleic acidrsuc'cihic .acid. funriaric acid, rtacoriic 
acid, phthalic acid, isophthalic acid, terephthalic acid, adipic acYd. 'se^aqic ^ pyrbmellitic 
acid, trimeilitic acid, and so forth. The lower alkyl ester thereof ; iriclude:s mdnbmethyl "esters, dimethyl 
esters, mohoethyV esters: diethy lesteYs;*'' mdho^rBpVr v es'tfer$; dipropyl'e'sieV'sV'm 

esters, and the like. _ '^^.^'^ ^'.T'-V '^'"^'I'f / ; '?'r ' 

75 The reaction of ttie 0 ^ or 
lower alkyl ester thereof is conducted 'at a' temroeriatuVV of Irbnri 60 tb/2$0 'C.at'af reduced pressure of from 
0.001 to 20 mmHg for 30 m i nufes '1o- Vtf titfuVs : *fbV tiehy d ration or alcohol removal '(transesterificatioh). If the 
molecular "weight of the' poly rrWid cOmpbuW^ ink receiving^ layer has a 

lower surface film 1 strength and has insufficient felocliing 'resistance. ' ' *- l - ' ■ ''■ ■ ' " *-■■•->• 

20 Synthesis of the above polymer is specifically described by reference to a synthesis example without 

limiting the invention. ' -' '"' ~"' : :'- : 

Synthesis : Example i '"" ; * ^ - A '°'" ■* A '" 1 ' ; 

25 In' 1 an autoclave, were placed 140 parts 'by we'tejht' of ! giycerin,' and' 20 parts by weight of ' potassium 

hydroxide. Thereto 12,000 parts by weight of ethylene oxide was gradually added to cause" reaction at 
130°C. The reaction product (intermediate! Had a' weight-average "'"molecular Weight of abbui 8,000 
estimated from the measured hydroxyl value anrj {he rheasured alkali 1 value. 1 ' i : ■ 7 

To 100 parts of the reaction product, 2 parts of dimethyl terephthalate was added. The mixture was 

30 heated to 125 * C, and the pressure was reduced' tb 1 : rrimHg to remove -methanol. The bbt aided polymer 
had a weight-average molecular weight of about 150,000 according to high speed liquid chromatography. 

The hydrophilic acrylic 'resin/ which is' a 'copolymer bPa 'vinyl 'monbmer "having a v catibriib ! grbup with 
another vinyl monomer having a 'hydrophobic'^ layer, is 

formed* by copolymerization of at : least dne'hn'bnbrrier^s'elected for fte' rWrfonrfers 'Having '"a : catibtiic group 

35 with- at least one'dth'er monomer -selected • fdr'th'e^ Wdnorriers 'Waving' a Ky^rdphdbic / '0r6Cjp.' 55 ' *' ""' :> 

The moribrher havihg a 1 batioriic : grou^ frVeludes : ~ d^mfethy'lamirioe'thyi l; ^CrVlate, ' dimethylaminoethyl 
methacrylate, diethyiaminbettvyl methacrylate; hieth9rethylarfiirtoethyi ' acryiateV meth'^lethylamin'oeith^l ac- 
rylate, dimethylaminostyVene, ' diethylamihostyre J he, ! ^ and quaternary compounds 

thereof, which have a prirriary to tertiary amine^gVoup or a quaternary ammbnibm 'base gVOup as a pendant 

40 group. -~ ' ' 1 '- ,i - Tl *-' 1 '" - *" : - :*>:•' "' * - ' ■ ' ' ! < . v.-."" •' ! -> I - • « ■ . ■ 

The monomer having a hydrophobic group irlcVudes alkyl acrylates'such as ; m'ethyf acrylate 1 , and ethyl 
acrylate; alkyl methacrylate such 1 as methyr me'th aery i ate and ethyl methacrylate^ ! Sty ieheV vinyltoluene, 
vinyl acetate, ethylene, and the like. The molar ratio v 6f the : comonomers in the cobplymeH fs preferably in 
the range of from 1/9 to 9/1. Additionally* other hydrophiiib monomer slich as 2- hydroxy ethyl acrylate, and 
45 2-hydroxyethyl methacrylate may be copolymerized into^ 

In the present invention, 'the composition containing at least the above three materials Tor lormation of 
the ink-receiving layer may further contain an epbx'y compound at a 'content of 0.S ! %'by weiight or more, ' 
preferably in the range of from 0.5 to 5 % by weight to improve the mechanical strength of the recording 
surfaced ; ' ; ■ -''<"' * " - 'v.^-.-.-i ivT-:-.' , -x, a i c ^,\... :. ? t ■■- . 

so The epoxy compound includes' specif icaily^ r ethyie'ne' glycol' digiycidyl ^ther"; "poiybthylene' glycol 
diglycidyl ether, propylene glycol digiycidyl ether, polypropylene glycol digiycidyl ether, neopehlyl alcohol 
digiycidyl ether, glycerol polyglycfdyl -ether*. Irirneth'yfor'p^^ 

ethei, and 7 the like '•■ ' ■"■ ( -' v, -* : - m^w-..^ r<r Ci^^.y t . .-. .'-^r,, , . t; : r . 

■As described above, forhaatioh -ot ; an ink-receWih'^ayer > c6ntaihiH^' , at lelast the 'above three^'materials oh 
55 at least one face of a base- sheet satisfies J the Vbre^mentrbned requirements 1 'simultaneously an consis- 
tently/ and' particularly gives a ' recording ' nHediO'm whicn' dde&Hnbt' ! deieVibrate r, m^ prevents 
effectively c deterioration of a recorded image eve^h r af' a'-nbWg-te'rrn^df sVdra^el'-at-' a 1 high 4em'peratbre' J and a K 
high humidity:' Such eflects are' achieved by synerl^s^ mSte^ialsA 
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The alorementioned material (ii) is preferably contained in the ink receiving layer at a content of from 2 
to 10. % by. weight. At a lower content thereof, the ink-absorbing capacity of the ink-receiving layer is 
insufficient, and in particular, deterioration of the recording medium (drop of ink absorbency) is liable to 
occur during long-term of storage at a high temperature and a high humidity. At a higher content 
deterioration of the recorded image (feathering of dots and lowering of sharpness of therimage) is liable to 
occur even with combined use of the material (iii) during long-term storage of the recorded image at a high 
temperature and :a high humidity. ' r^*' = * » 1 ?. : - , - : ! ,-. , 

Since the material (i) and the material (ii) are less compatible with each other, the film of the;:mixture 
causes phase separation, during £storageLto.:become turbictvt In jthecpresent invention^ however, the material 
(iii) «is additionally; cdmbinecfto .improve :the, .compatibility^ "This* enables: formation of an ink-receiving layer 
whichis excellent in transparency and is usefulfor an OHB-ireedrding sheet-v .... ^> n,v » ,- ; 

Forthis p;jrpose;Mhe, content- ort thei'materiai '(iii) is"'preferablyihiglier thamthat of . the material (ii) at least. 
The material ;(iii) ;in:. the present invention, is preferably^GOniainedrat a content ranging from 10 to 40 % .by 
weight in the ink-receiving layer. At the content lower than the above range, the ink absorbency is not 
sufficient and running, of sa. recorded image -is^able^taloric^^ £ 
high ;humidity,i disadvantageouslyY even it the mater-iafK(ii^isccdntained at tae~> above-mentioned content 
range. At .the content higher than the; above 5 rangey a reddest imago is nonuniform; 1 disadvantageous^. ; ^ 
f^.The composition containing -the aboveMhree ^omponenfeat^east. is applied atcleast one face of a. base 
sheet to form a. recording,; medium :having an The 
composition mayvcontain, another binder; a filler, and an additive in) amounts not to prevent the object of the 
present invention. ^; ■- £ . . - : ■ i vv ^-.j- iz \;- ■ •< .'. ■ <; • . ; . j. Vi ., ... 

• ! The additional binder includes known ^binders such: as: starch, cationic starch* casein,, gelatin* acrylic 
resins, maleic anhydride resins, melamine resins, ureanesins, SBR latexes, sodiurmalginate; Polyvinylpyr- 
rolidone, carboxymethylcellulose, hydroxyethylcellulose, and the like, but Js not limited thereto. - > 

.* The filter includes silicav alumina, aluminum silicate,- magnesium silicate, rbasic magnesium carbonate, 
talc, clay, - hydrotalcite, '^ calcium- carbonate, titanium ,:oxide, i zinc/ oxide, and plastic > pigment such, as 
polyethylene; polystyrene,. and'polyacrylate; but is not limitedithereto. — - f . .o k - 1 

. The additional, additive includes surface 1 active* :.agervts\o .dye fixing agents (water-proofing agents), 
antifoaming agents, antioxidants, fluorescent whi.teners, UV-absorbing agents, dispersants; viscosity-control- 
ling agents; pH-cpntrolling* agents^ mi !dew-p^ These additives are selected as 
desired from known additives to meet the objects! er. f m\ onir.r.,u- y , c > v .:. - 

The base sheet material for constituting the recording medium of the present invention includes sheets 
of paper .sueri'as wood free paper,' me.dium-quality^paper,'art- i paper I bond paper/ regenerated paper, baryta 
paper, casl-coateld' paper; and linerbbard paper;- films eand plates of : plastic* suchoas polyethylene tereph- 
thalate, cellulose diacetate, cellulose triacetate, cellophane, celluloid, polycarbonates, polyimides, polyvinyl 
chloride, polyvinylidene chloride, poly acrylalesvpolyethylene;aand, polypropylene; glass ; plates;* sheets 01 
cloth such .as cotton; rayon, oacry lies, nylon;- silk^nand ipolyesters. The base sheet material is selected 
suitably Iromj the above materials \0. meet the object of -the^recordingM medium, trre use of the recorded 
image, adhesion with the -overiaid ink-receiving layer, iandothenconditions. ! : '\> r - 

To prepare the recording medium of. the present 'invention, firstly, the aforementioned composition and 
optional additive are dissolved or dispersed in water, alcohol, or other suitable solvent to prepare the 
coating liquid. "- ,! ' ! r - ■ : 1 ,. y^-* \- : . - : ^ . - : . , * ; „• ^ , ,,, ■ ; • 

The obtained coating liquid is applied onto a surface of a base sheet by roll coating, blade coating, air - 
knife coating, gate-roll coating, size pressing, sprays coating/gravu re coating; curtain coating, etc. There- 
after, the applied matter is dried by means- of a hofairi dryer, a^hot drum, or the like to obtain the recording 
medium of the present invention. The resulting * recording medium may be subjected to supercalendei 
treatment to smoothen- the surface or to* improve the surface strength; if necessary. '• * * ■ 
s » ■ The) total' amount of' the ink-receiving layer ; coating:* ranges -preferably from 0.2 to 50 -g/m 2 , more 
preferably from 1 to 30 g/m 2) in terms of the -solid matter;~At the smaller amount of coating/a part of the 
base sheet surface may be 5 bared. At the coating amount of less than'. 0.2 g/m^^ nc effect is obtained in dye 
color development in comparison' withnthe^base* sheet without the ink-receiving layer. On the other hand, at 
the coating amount of larger than 50>g/m?. the recording medium^ curls remarkably under the environmental 
conditions - ot lowi temperature and low' humidity/'oisadvantagebusly : The coating amount in thickness it 
preteiab'ly<'yn-:the Grange. of from '0.5' -to^i ®0<uri\y : ^ ^r.^ ■ lo . ^ . yi <\ . . ■ _ : . . ,r , 

'» Known- ink' may ' be' useful Mor ink-jet ' recorbing'- on^the-'above-dfescribed recording medium without 
difficulty 

' '^The preferred method of recording 1 with^ink^brr-the^ is c ink-jet recording." Any 

ink-jet r, fec'o*dm ixom a ; nozzle to apply ink 'onto :the 
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recording medium. 1 • ' - 

An example of the effective ink-jet recording method is disclosed^in Japanese Patent Application Laid- 
Open No. 54-59936, in which thermal energy is given to the ink to cause abrupt change of the volume of 
the ink and to eject ink from a nozzle.' - — ' ; ^ ~ . k . 

5 An example of Mnk-jet recording apparatus ; is- described belovsr which is suitable for recording on the 

recording medium of the present invention:' "^-1 * ' \>n ' m • • i ; 

An example of the construction of a head which is the essential part of. the apparatus is shown in Figs. 
1, 2, and 3. .* \ • " ■' ^oii;.,-,^ ?> .» ■ "■i-. : r; r-\, . . ■■■■ <-•■ • 

A head 1,3 is constructed by bonding: j a jptate of gtassi.ceramics,.;or plasties 'having grooves 14; for ink 

70 flow with a heat-generating head 15 fbr^hermaf recording; (Thereat-generating head, is. not limited to the 
thin film head shown in the drawings.) The^heat-getVereting-head.-IS. is ^constituted o< a protection layer 16 
formed from silicon oxide or the like; alurninu, t h eiec Ixodes 17^1, 17-2; a heatrgeneratirig resistance layer 18 
made 6T nichrome or the like; a' he at- accumulate rrg Ji.yer.iir 9r and a heal-radiating-substratei plate 20 made of 
alumina or the" like: . c . i. ■ ■.'■■*.!-:_. c=Cm r-^'i; Y.'jfr.-;.. -> 1 <f\ t)y.--' ry.ivl- - 

75 ■ The ink 21 fills an ejection^oriftce (fine rVcz.i!e)>22,j:and J has~.a moniscus 23 formedby ^pressure P. ' 

* On application of an electric signal into r mat TortetOi the electrodes >1 7-1.,. 17-2 of the head, the region 
denoted by- a symbol Vn M onnhe heat- gene rating head 15 generates heat abruptly to form bubbles \n the. ink 
21 r.on :that : : region,; the pressure of the '.bubbles pushes: out ;the: meniscus '23 to eject- the ink ; 2;l trorrvthe 
orifice 22 in a shape of droplets 24. The* eject ed:ink droplets travel toward a recording medium 25. 

20 Fig.. 3 shows a external appearances of a multiple . head having, a: plurality of heads'shown in ,Fig. 1. The 

multiple head is formed by bonding a glass plate 27 having multiple grooves 26 with the r heat-generating 
head 28iike the one shown in Fig. 1. Fig: 1 is a'sectionahview of the he ad, 13 along -the ink flow path/and 
Fig. 2 is a sectional view taken at the line '2 ^ 2-Vin Fig.,1., r . - t - : -n?:- -. ;o ven:- • ■ 

Fig. 4 shows an example of the. ink-jet recording apparatus .equipped witrvthe above-described head. 

26 In: Fig. 4, a blade 61 a? a wiping member, is held^at one. end iof the. blade by; a blade-holding member, 

forming a lixed end in a shape of a cantilever. The. blade .61 is placed at a position adjacent >to the recording 
region of the recording head, and, in this; example; is held so as to , protrude' into the v mpvingrpath of the 
recording head. The cap 62 is placed at a *home position; adjacent to the blade 61, and is constituted such 
that it .moves in the direction perpendicular to the moving 1 direction of . the recording head to t come into 

30 contact. with-the ejection nozzle face to cap the* nozzle, An -ink absorbent 63 is** placed at a position adjacent 
to the blade 61, and is held so as to protrude into the moving, path ;o1 :the recording head ia a manner 
similar to that. of the blade 61 . - ^i^-rv n!V>i^.. Vf b'-' .> 'jV-r- -i U ;-'v *- < 

. .The blade 61, the- cap, 62, and the absorbent 63;. constitute- an, ejection recoveryrdevice l 64.*The blade 
61; and the absorbent 63 serve to remove rOtf wateiV;dust, and the; like from the- face of tthe- ink. ejection 

35 nozzle...'" i'/y -r -\ V ,/! V Y;' l i.v> ,3ns' ; '>oV r ^ ^ i, ^l.-o ;•>'..>" VO 1 - 1 :■ '.. . 

A recording^ head 65 has an energy-generating? means for the .ejection,- and .conducts, recording by 
ejecting the ink onto a recording medium opposing ;to c t he. ejection nozzle, face v A carriage 66 is provided .tor 
supporting and moving the recording head 65^: The carriage 66 is -engaged -slidably- with a?guide rod 67.; A 
portion of the carriage 66 is connected (nobshoyvn rtjfo-the^d rawing) to a belti.6.9 driven by la^.motor 68, so that 

40 the carriage 66 is movable along the guide 1 rod>i67 tO;1he-recording- region of the recording ihead 65 and the 
adjacent region thereto. ,i,.neol£ . . .-• .-■»** 1 .• : > -;v- . 

A paper delivery device 51 for delivery of a recording medium and a paper delivery roller 52 driven by 
a motor (not shown in the drawing) delivers, a recording medium to the position ;Opposing< : tO:the ejection 
nozzle face of the recording head, and the recording medium, is delivered, with the. progress- of the recording 

45 to a paper discharge* device provided with paper-discharging rollers 53.- <. • - j . i , 

. In the above constitution, when the recordingr.head 65 returns to the home position on. completion of 
recording, the cap 62 of the ejection-recovery device* 34 is positioned, out of: : the. moving path of the 
recording head 65, and the blade 6T is -a Mowed to^prptrude lp^the. moving path; Thereby, the- ejecting nozzle 
face of the recording head 65 is wiped- .;To ;eap the. ejection; face of the recording, head 65, the cap 62 

50 protrudes toward the, moving path of the recording head to t eome into, contact, with .the. ejection nozzle face- 
When the recording head 65 is made* to :mpye^froni ; the home; position to. the .record-starting position : 
the cap ,62' and the blade 61; are at ihe,.same ■ position ; as in the abQye'menfione^- !; vyi ping? step,, so that the 
ejection noz2le face o1 the recording head 6b\t,s yytped. .also ;tn. this moyemeoi. ,Th^ recording head is moved 
to the home position not only at the completion of the recording and; atjt he .time, of ^jeption recovery, but is 

55 also moved at a predetermined intervals, during -recording' from the, recording, rregioneThe nozzle is. wiped by 
such movement. 

. .< The present invention is described r^orei'j^eqiji^lyribyiiiref^ ( and t Comparative 

Examples. In the description,. the units vpartsj' , and ^"i%S;a«3. based orv ; iweigh;t;;un!ess, otherwisOi. mentioned. / 
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Examples 1-7 and Comparative Examples 1 and 2 . ( 

, A .mixture of (i) polyvinyl alcohol (".SMR-.lflH", produced by. Shin-Etsu phemical Co., Ltd.); (ii)^the 
polymer obtained in Synthesis .Example T; and (iii) a hydrophilic acrylic resin ("Jurymer SP-50", produced 
by Nihpn Junyaku Co., Ltd.,. a, copolymer of. methyl methacrylate with an acrylic quaternary ammonium 
salt) was added gradually with stirring into a .mixed solvent composed of 93 parts of water and 7 parts of 
isopropyI ( a!ce*hol, and was, dissolved -therein. The mixing ratips of the materials (i), (ii), and (iii) are shown in 

Table-I:., . ;- , v ,,, Uf ^. - : . \ „ 

The, -obtained; coating -liquid, was : applied pmo : a e ^yethylene'jerephthal,ate ; film , (100 urn thick; 
w Lumirr.or,7. . produced- by^TorayJn^ustries. ,!nc-.)>-fty-j use . pf £v ,a wjre -.bar ,{n a; dry thickness of 2Q. urn. The 
applied matter was^dried at ,10p^ v C lor :10,m invention 
or for comparison. Color recording was conducted on the recording medium with the inks having the 
composition below by an ink-jet recording apparatus which ejects inks by bubbling of the ink by, thermal 
energy. 

I Composition^ inks -] Jt . . 0 >? -\ -.^ v p^y; -s;^;,- ^ = v ^ t -.^.V; Jt v..,; • 




4 parts 

r 7 parts 5 
TO' parts r 
^ 5 pahs 1 
"Vtfparts^ 



[ Dye ]" 



,f o-:i .-r b- 



Y: C.I. Direct Yellow #86 

M: C.I. Acid Red #23 

.C:^. C.I. Direct Blue #199 ...... .. 

Bk: j CJ.pood Black. #2.. :u - . ... , 



[ Recording conditions ] 




Ejection frequency 

Volume bf ejected'dropiet: V ' J ^ :u!;) "' 
Recording density: ! ' *' JfK --*° °^ 

Maximum ' application' bf ^ ; ^hgte' cotor ink: 



4 KHz 
45 pi 
360 DPI 
8 hi/mm 2 



The obtained color print sample was evaluated regarding the items below. . 
[ Evaluation items ] 



(1) Ink absorbency: . , <m , v ,, ' > ; . , . « . . r , .. , . ; ( 

- ' : -.'*.•' ■' v. *« ■ ■ ";avt';. !<•> '..i-.'-, "io- i, i.-j j.-. j . 

Full dot recording . was conducted by printing twftlv combinations of two color-inks ;of;yellow, cyan; and 
magenta under environmental conditions of 30 'C and 80% humidity, and the recorded matter was left 
standing. The time required for absorption of ink into the ink-receiving layer was checked by finger touch to 
examine the transfer of the ink onto the finger. The recording medium which caused no transfer of, ink to the : 
fmget after 10 minutes was evaluaied to be "Good": the one. caused no ink transfer after 20 minute? wa; 
evaluated to be-, "Fair": -and the one caused ink - transfer ajter^O minutes was evaluated to be" Poor" 
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(2) An1i-blocking properties: ; 

Full dot recording was conducted with combinations of two color inks of yellow, cyan, and magenta, and 
the recorded matter was left standing under environmental" conditions of 30 'C, and 80% humidity. After 30 

5 minutes, a PPC paper sheet- was put-on the recorded face of the recording medium and then the recording 
medium together with the PPC paper sheet 1 was "enclosed in a "Clear Pocket File r "(the pocket being made 
of polypropylene film, produced by Lion k.K;)? ; The recorded image' in 1 this state was pressed at a pressure 
of 40 g/cm 2 . Thereafter the PPC paper sheet was separated from the recording medium. The recording 
medium which was readily separable ^was. evaluated to ! be "Good-'; the one which was not separable, or 

70 causes transfer of the ink-receiving layer to the -"PPC" paper sheet; or a* part of the PPC paper remained 
sticking was evaluated to be "Po'or"; and the^n&'iri^ah intermediate 1 state was evaluated- to be "Fair". 

(3) lrnage\ciehsity:' ! - " f g"-T" 'j-jc! y •< 'ifcv t>>-:o .-i;»'f:v.. ^.n;^' v ■' : . 

75 Solid printing was conducted at 200 % duty with the aforementioned ink-jet recording apparatus. The 

black (Bk) image density of the printed matter was measured by MacBeth densitometer "(Model: RD-91 8). 

(4) Storability of the recording medium: _ _ _ 

20 The recording medium was stored at , 35 • G and 90% , humidity lor 7 days, then at 23 *C and 55% 

humidity for one day. Recording was conducted, -on this recording nniedium at 23 *C and 55% humidity with 
the aforementioned apparatus, and the image,, quality was compared with the one before the storage 
treatment. The recording medium which gaye.significantly poor image quality with ink running, feathering, of 
letter-bolding was evaluated to be "Poor"; the one exhibiting- no change was evaluated to be "Good"; the 

2b one in an intermediate state was evaluated to be "Fair"; and the one exhibiting lowering of the image 
quality or causing white turbidity of the film in addition to the lowering of ink absorbency was evaluated to 
be "Very poor". 

(5) Uniformity of image: 

30 

The solid-printed matter with the aforementioned printer was evaluated visually. The printed matter 
which was entirely uniform was evaluated to be "Good*; the one in which nonunifornriity was found by visual 
observation at the distance of 50 cm from the printed matter was evaluated to be "Poor"; and the one in an 
intermediate state was evaluated to be "Fair". "■* * y **■ * 

35 

(6) Storability of recorded image: 

The image recorded on the recording medium by the,, aforementioned r printer was stored at 35 ° C and 
90% humidity for 7 days, and . the image quality was compared with tt the one before the storage. The 
40 recording medium which caused, significant deterioration, of, image quality with ink running, feathering, of 
letter-bolding in comparison with the one before the-stcrage was evaluated to be "Poor"; the one exhibiting 
no change was evaluated to be "Good"; the one in an intermediate state was evaluated to be "Fair". 

Table 2 shows the above evaluation results collectively^ ,: ' 



45 Examples 8 and 9 

Recording mediums of the present invention were prepared in the same manner as in Example 1 
except that partially saponified polyvinyl alcohol ("PVA-217", produced by Kuraray Co. Ltd.), or cation- 
modified polyvinyl alcohol ("PVA-C-318-2A",' produced by Kuraray- Co., Ltd.) was used as the polyvinyl 
50 alcohol (i). ; 1 f <- - ■-. - ■ •• • < 1 : ' : b < C > - . ■ 

Example 10 ' " * - »■•■ • iv*\. ■ ' < . . ■■• ■■' "•■ - 

A recording medium' ol the present invention' was prepared :n the same manner as in Example i except 
55 that polyethylene oxide ("Alkox R-40", produced by Meisei Chemical Works, Ltd.) was used as the 
polyalkylene glycol (ii). 
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Comparative Example 3 

A recording medium for comparison was prepared in the same manner as in Comparative Example 1 
except that partially saponified polyvinyl alcohol ( M PVAr2l7 n , produced by Kuraray Co. Ltd.) was used as 
5 the polyvinyl alcohol (i). 

Comparative Example 4 ~ \ ' 

A recording; medium for/ comparison was prepared in the same manner as in Comparative Example 1 
to except that polyvinylpyrrolidone <"PVP-K-90\ GAF) was; used in place of the polyvinyl alcohol (i). 

Examples 11 and 12 i' ^ % 6 ^ ; 

Recording mediums were prepared in the same manner as in Example 2 except that an art paper sheet 
75 and a wood-free paper sheet were respectively used as the base sheet. ; 
• The evaluation results,_are shown coHectjvely, in-Tcb!3 : 2,^ ^ i ~ c 

As described above, tM>resent Jntentip^ recording medium which has excellent ink 

absorbency to enable formation of fine 'image with sharp printed dots and high optical density, and exhibits 
no deterioration of both the recording medium and the recorded image formed thereon after long-term 
20 storage at high, temperature and high humidity. The present invention also provides an ink-jet recording 
method employing the above recording medium. 
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A recording medium is provided which comprises a base sheet and an ink-receiving layer on at least 
55 one lace of the base sheet, the ink-receiving layer containing at least: (i) polyvinyl alcohol or a derivative 
thereol, (ii) polyalkylene oxide or derivative thereof, and (iii) a hydrophilic acrylic resin composed of a 
copolymer of a first vinyl monomer having a cationic group with a second vinyl monomer having a 
hydrophobic group. A recording method is also provided which employs the above recording medium. 
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Claims 



1. A recording medium, comprising a base sheet and an ink-receiving layer on at least one face of the 
base sheet, the ink-receiving layer containing at least: , 

(i) polyvinyl alcohol or a derivative thereof^ \\ 

(ii) polyalkylene oxide or derivative thereof; and * ' * 

(iii) a hydrophilic acrylic resin composed of a copolymer of a first vinyl monomer having a cationic 
group with a second vinyl monomer having a hydrophobic group. 

2. The recording medium laccording to claim 1, wherein the polyalkylene oxide/or the derivative thereof is 
contained in the y ink receiving layer at a content ranging Jromj2 .to. .10 % by .weight I' . 

$\ 1/ \\ i " f \ \ " T ~ 

3. The recording njediurn^according^p, claim \l A wTTereln .Vthei fcyjroptiilid acrylicrresin "composed of a 
copolymer of a? first yiriy I monomer rVaving a cationic~groi p /With a second vinyl monomer having a 
hydrophobic grpup is contained in the \nk^mmQ^^riZa\ : lea.st ..at; .a IlargetJcontent than the 
polyalkylene oxide or the derivative thereof, o r r 1 ^ :f "-'-—^-■^r ■ ■ r : : ' L , 

4. The recording medium according to claim 1, wherein 5 the! hydrophilic acrylic resin composed of a 
copolymer of a first vinyl monomer having a ; catipnicVgroup with a second vinyl monomer having a 
hydrophobic group is contained in the ink-receiving layer at a content ranging from 10 to 40 % bv 
weight. 7 

5. The recording medium according to any of claims 1 to 4, wherein the base sheet is a plastic film. 

6. An ink-jet recording method which conducts recording by eject.ng ink from an orifice of an ink-jet 
record.ng head onto the record.ng medium as set forth in claim 1 in accordance with recording signals 

7. The ink-jet recording method according to claim 6, wherein the ink is ejected as droplets by action of 
thermal energy given tc the ink. \ .; 
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